ABSTRACT
Introduction
Carnitine functions primarily as a carrier molecule, transporting long-chain fatty acids across the inner mitochondrial membrane, thereby facilitating fl-oxidation (1) . Other possible functions include its role in branched-chain-amino acid catabolism, the removal of chain-shortened products from the peroxisomes, the modulation ofthe ratio ofacyl-coenzyme A (CoA) to coenzyme A (CoASH)(especially in the mitochondrial matrix) (2), gluconeogenesis (3) , and the storage ofacetyl groups in spermatogenesis (4).
Carnitine is not considered an essential nutrient for humans because the body can normally synthesize it from lysine and methionine.
Dietary sources ofcarnitine are predominantly redmuscle meat, with the highest concentrations in lamb and beef (5) . Because rich dietary sources are so specific, a normal diet can vary considerably in carnitine content. Usual daily carnitine intakes have been reported to range from 10 to 620 imol (2 to 100 mg), reaching 1850 mol(300 mg) in some cases (3) .
Because normal daily urinary excretion of total carnitine is only 100-300 imol (4) , excess dietary carnitine must be destroyed by indigenous gut flora (6) , stored, or utilized. The potential influence of diet on excretion is evident. Early studies on urinary excretion of carnitine generally ignored diet (7). This may be because the carnitine content of foods was not known and also because Cederblad (8) had shown a greater mean urinary excretion of total carnitine than dietary intake ofcarnitine (243 vs 190 tmol/d).
From her study on one female subject, it appeared that the body's need for carnitine was met by biosynthesis and that the effect of diet was not an important factor to consider. However, several studies have shown that an oral carnitine supplement increases carnitine cxcretion (9-12). Because of this a few researchers have now controlled for dietary intake of carnitine, placing all their subjects on a specific diet for which the carnitine content had been analyzed (13, 14) . However, The study was approved by the Institutional Review
Board at WSU and all subjects gave written informed consent.
Dietary intake
The subjects were asked to record everything they consumed for 3 consecutive days (the majority chose weekdays), using household measures for everything except meat, for which they were asked to give the weight (gram scales were provided where .
Sample collection and analysis
One complete 24-h urine collection (from the second void after rising through the first void the next day) was obtained on the second or third day of the diet study from all the subjects except one (collected on day 1 
Results

Physical characteristics
Physical characteristics of the lactating and control women were similar (Table 1) ; however, there were dietary intake differences ( Table 2 ). The mean consumptions of energy, protein, fat, percent of energy from fat, iron from diet, and total iron as well as dietary carnitine were significantly greater in the lactating group (P < 0.05).
Urine
The mean urinary excretions oftotal and free carnitine (217.2 and 80.2 imol/d for the control group and 234.6 and 83.8 tmol/ d for the lactating group, respectively) were not statistically different between the two groups at P > 0.05 ( Dietary carnitine had no effect on any of the carnitine fractions of breast milk; also, the age (Fig 3) or growth of the infant, whether he or she consumed other foods, the time of milk collection, and maternal carnitine excretion in the urine had no relationship to the car- (29) found that the concentration oflong-chain acylcarnitine in human milk was < 1% of total milk carnitine, whereas we found that long-chain acylcarnitine was '-5% oftotal carnitine. Use of a breast pump by the subjects in the Penn et al study might account for some of the difference. However, the milk- 
